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that, owing to the shortness of this kind of article, this can-
not be done, so that, whatever method be adopted in heating
it for hardening, it will require to be heated throughout its
body. Fires are sometimes made so that a very short heat
may be got upon any part of some kinds of articles ; but this
is an article which will require- a certain amount of time to
soak, consequently the middle part of it cannot be properly
heated in a short open fire without the two ends becoming
hot; it is evident, then, that the article must be heated
throughout its body. There are various methods that could
be adopted in hardening this kind of article. First, it may
be heated in an iron box in contact with charcoal, or it may
be heated in the midst of the ignited fuel of a hollow fire;
when it is sufficiently heated it may be lifted out of the fire
with the pliers; one end of it must then be dipped into the
water and partially cooled, after which the opposite end
must be dipped and partially cooled in a similar manner.
This operation is to partly cool the steel to keep it from
hardening at the parts which are required soft.

When the temperature of the two ends is reduced beyond
that which will harden the steel, the whole of the article
must be immersed in the water and entirely quenched. A
certain amount of dexterity is required in cooling the ends,
otherwise the middle part of the article which is required
hard will become too low in temperature to harden properly.
By adopting this method, the middle part of the article is
hardened and the ends remain soft. Still this method is not
perfect; because the article frequently becomes cracked at
the holes when cooling the ends.

Another method of hardening this kind of article is to
heat it the same as before, and immerse it at once in the